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End of an"“Era’ 
Reclamation Magazine 


To Cease Publication 





This is the final issue of 
Reclamation Era magazine. The 
Office of Management and Bud- 
get's approval to publish Era 
expired and, because of budget 
constraints, was not renewed. 
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Reclamation Record, 1914 
Photography by John R. 


Norquist, Engineering and 
Research Center, 
Denver, Colorado. 
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Reclamation Era, 1929. interior Secretary 
Ray Lyman Wilbur. 

The magazine became the 
Reclamation Era in. 1924. In April 
1942, the magazine suspended 
publication for the duration of 
World War II. it was resumed in 
May 1946. It became a quarterly 
magazine in July 1953. By then 
the magazine closely resembled 
today’s Reclamation Era in that 
it no longer printed social-type 
articles and concentrated on 
Reclamation programs, policies, 
and activities. 


The Reclamation Era of 1983 is 
a far cry from the Reclamation 
Bulletin of 1905. Over the years, 
the publication became a chroni- 
cle of the Bureau of Reclama- 
tion’s growth, mirrored against 
the flourishing development of 
the western United States. 


As America has grown and 
developed since pioneer times, 
so have communication medi- 
ums and information dissemina- 
tion techniques. In the Bureau of 
Reclamation, information about 
plans, programs, policies, and 
activities is made available to the 
public through a wide variety of 
channels, and that information 
will continue to flow, even as 
Era magazine passes into 
history. 


Technical publications on engi- 
neering subjects are issued by 
Reclamation’s Engineering and 
Research Center. News releases 
on important policy develop- 
ments and major construction 
and operating activities are dis- 
tributed to media outlets inter- 
ested in reporting on water 
resources and the Bureau of 
Reclamation. 





The 


Reclamation 





ee Lr 
: 


iN THIS ISSUE 











Reclamation Era, 1954 


Brochures and fact sheets ex- 
plaining features of major Rec- 
lamation facilities like dams, 
reservoirs, and powerplants are 
made available to visitors and to 
people interested in learning 
about Reclamation. 


Every effort is made to provide 
complete and current informa- 
tion to the interested public, and 
to do so economically. In addi- 
tion, suggestions about Rec- 
lamation’s information and 
communication activities are al- 
ways welcome. To request in- 
formation or offer suggestions, 





























Reclamation Era, 1975 


write or call the Office of Public 
Affairs, Bureau of Reclamation, 

U.S. Department of the Interior, 
18th and C Sts., N.W., Washing- 
ton, D.C. 20240; (202) 343-4662. 
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Grand Coulee spillway and stilling basin, undated. 











A National Water Crisis: 


Can It Be Avoided? 


by J. W. (Pat) O’Meara 


Water is one of the natural 
resources essential to the exist- 
ence of life on earth. Human 
dependency on this precious 
resource has gradually in- 
creased from primarily a thirst 
quencher for primitive people to 
an indispensable requirement for 
the daily comforts and necessi- 
ties of modern civilization. 
Agricultural production, indus- 
trial operations, household con- 
veniences, and even recreational 
fulfillment depend on water. 








J.W. (Pat) O’Meara is the Execu- 
tive Vice President of the Nation- 
al Water Resources Association, 
with headquarters in Wash- 
ington, D.C. 


Photography by Gene Hertzog, 
Lower Colorado Region, Boul- 
der City, Nevada; Glade Walker 
and J.D. Roderick, Pacific North- 
west Region, Boise, Idaho; H.L. 
Personius, Southwest Region, 
Amarillo, Texas; Tom Fridmann, 
Upper Colorado Region, Salt 
Lake City, Utah. 








Secretary of the Interior James Watt addresses the NWRA at their annual convention, held in 


October 1982 in Salt Lake City, Utah. NWRA celebrated their 50th anniversary in 1982. 


It is difficult to think of water in 
terms of an endangered re- 
source. This thinking, however 
does occur when we are forced, 
even if only for a short while, to 
do without it. Increasing inci- 
dents of drought, deteriorating 
water facilities, and contami- 
nation have turned our national 
leaders’ attention to water. 
Future availability of a reliable 
water supply has become a 
major national concern. Our per- 
petual need for high quality 
water and our doubts about how 
future supplies will be assured 
have forced on us the realization 
that the threat of a national 
water crisis is real. The crisis is 


inevitable unless immediate and 
proper action is taken to avert it. 


By recognizing this national 
concern and acting on it, Secre- 
tary of the Interior James Watt 
has placed the water problem in 
perspective, and has begun to 
work with other concerned lead- 
ers to devise a mechanism for 
averting the impending crisis. 
Secretary Watt brought the prob- 
lem into sharp focus during his 
remarks at the National Water 
Resources Association's (NWRA) 











Agriculture is a large user of water. Here 
red chili peppers are being harvested in 
New Mexico. 





Pat O'Meara (left) and Secretary Watt 
confer during 1982 NWRA convention. 


Sprinkler irrigation on the Columbia Basin Project. 


Golden Jubilee Convention on 
October 26, 1982. “Our problem 
today is not simply the physical 
shortage of water,” said Watt. 
“The problem now is that the 
water we need isn't always 
where we need it, when we need 
it, in the quantities we need.” 


“All efforts to promote growth 
and employment, to increase 
agricultural prosperity, to protect 
the environment, and to revive 
our cities will mean nothing,” 
Secretary Watt said, “unless we 
can meet society's need for 
water, one of the most essential 
ingredients of civilization.” 





Water is... essential to 
the existence of life on 
earth 





There is no question that 
nature’s uneven distribution of 
water in the United States has 
triggered water supply disputes 
in arid sections of the country, 
and has contributed to waste 
and mismanagement of the re- 
source in sections where water 
is plentiful. Major water battles 
in California, for example, stem 





from the state’s north-south divi- 
sion over available water sup- 
plies. Most of the water 
resources are in the northern 
third of the state. But two-thirds 
of the people are in southern 
California, and their representa- 
tion dominates the California 
legislature. The resulting contro- 
versy over Califofnia ground- 
water management, conserva- 
tion, and stream and river 
development continues, but the 
myriad of complex interdisci- 
plinary problems which exist 
throughout the length and 
breadth of the state make prob- 
lem-solving an elusive target. 


As great as the water problems 
may be, from my experience in 
the water resources develop- 
ment arena, | believe there is no 
other state that has as much 
dedicated citizen involvement 
and interest in solving these 
difficult problems as is evi- 
denced in California. 


The north-south example of 
California water problems illus- 
trates, on a smaller scale, the 
regional rivalries affecting the 
entire country. Practically every- 
one familar with the Reclamation 








program is also familiar with the 
claims, usually but not exclu- 
sively from the East, that Reclia- 
mation is pork-barrel spending 
for the West. That East-West 
split does not help us make 
progress toward solving water 
issues. That is because most 
water problems can no longer 
be labeled exclusively eastern or 
western. What affects one sec- 
tion of the country can and does 
affect the entire country. 


The Reclamation program itself 
has impacts that are felt nation- 
wide. Reclamation lands, for ex- 
ample, produce over 10 percent 
of America’s total crop value 
every year. That output is used 
all across the country. Some of 
it goes Overseas, as an important 
part of U.S. foreign trade. In 
addition, about 19 million Ameri- 
cans use domestic water pro- 
vided by the Bureau of Recla- 
mation. Reclamation power- 
plants supply enough electricity 


Sprinkler irrigation patterns vary, from 
circles . . . to squares and rectangles. 





to meet the needs of about 15 
million people. Over $2 billion 
per year in federal tax revenue is 
directly traceable to Reclamation 
projects — from a total federal 
capital outlay for Reclamation of 
$10.5 billion over the past 80 
years. By any reckoning, Rec- 
lamation is a program of nation- 
al importance 








Rapid population expansion has 
also heightened the water issue. 
The latest U.S. Census Bureau 
figures show an increase in the 
American population of over 12 
million people during the last 10 
years. This population rise has 
put increasing demands on the 
country’s water supply. 


Adequate funding for water proj- 
ects is also a problem affecting 
the whole country. The need for 
money to repair deteriorating 
water treatment facilities located 
mostly in eastern states is bound 
to put pressure on the willing- 
ness of Congress to appropriate 
funds to continue western water 
resource development. Even 
though the Reclamation pro- 
gram is based on repayment by 
the water and power users, cur- 
rent budget realities mean that 
there is little chance of 100 
percent up-front project financ- 
ing by the Federal Government. 
Reclamation advocates, both in 
and out of government are talk- 
ing more about cost sharing to 
finance Reclamation construc- 
tion. 





“Water isn't always where 
we need it, when we 
need it, in the quantities 
we need” 





We can identify the problems, 
but what approach do we take in 
finding solutions? 


An encouraging approach has 
been adopted on the national 
level by the Federal Govern- 
ment. In’several ways, the Rea- 
gan Administration has shown 
that it is committed to water 
resources development. Admin- 
istration officials are optimistic 
that the crisis can be averted. 
Commissioner of Reclamation 
Robert N. Broadbent voiced the 
Administration’s position during 
remarks at the December 9, 
1982, meeting of the Association 


of California Water Agencies in 
San Diego. “! won't disagree 
with anyone who says that this 
nation has some serious water 
problems right now,” the Com- 
missioner said. “| won't disagree 
with anyone who says that we 
don't have a national water pol- 
icy and that we have too many 
agencies with overlapping func- 
tions. | won't disagree with any- 
one who says that the prospects 
of huge infusions of federal 
money into water resources pro- 
grams are dim at best. | will/ 
disagree with anyone who thinks 
that all this means we ought to 
despair.” 


Broadbent cited the sustained 
cooperation and hard work that 
it took to get the Reclamation 
Reform Act of 1982 passed, and 
urged water interests to work 
together in similar fashion to 
deal with the remaining water 
resource problems. 


Besides the 1982 Reclamation 
Reform Act, there are other sig- 
nificant reasons for optimism. 

In several important actions in 
1982, the Reagan Administration 
has taken the lead to head off 

a future water crisis. Under 
Secretary Watt's leadership, the 
Interior Department has: 


— proposed 10 new western 
water projects, ending years 
of no new starts in the 
Bureau of Reclamation’s 
program; 


— adopted final Principles and 
Guidelines for water re- 
sources projects that are 
more flexible than the old 
Principles and Standards, 
and that will help ensure 
prudent public investment in 
environmentally and 
economically sound water 
development projects; and 


— established and started op- 
erating the new Office of 
Water Policy, created to pro- 
vide policy analysis on water 
issues and liaison with the 
states and water groups. 


This progress on the federal 
level is encouraging. But water 
problems can no longer be 
solved by the Federal Govern- 
ment alone. More responsibility 
for solving water problems will 
have to be taken by state and 
local governments, and by the 
private sector as well. The Ad- 
ministration’s leadership and 
commitment represent a badly 
needed boost for national water 
resources development. The 
reality, however, is that con- 
tinued water resources develop- 
ment will have to be based on 
expanding non-federal partici- 
pation, with financial arrange- 
ments for most new projects 
worked out on a case-by-case 
basis. 


Monetary constraints are af- 
fecting all levels of government: 
federal, state, and local. In Sec- 
retary Watt's address to the 
NWARA, he pointed out that ec- 
onomic conditions will no longer 
allow the Federal Government to 
fully finance water resource 
projects. Finding the funds 
needed for continued progress 
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Water problems can no 
longer be solved by the 
Federal Government 
alone 





in solving national water prob- 
lems will be a challenge, but it 
must be done. 


Beyond the critical matter of 
project financing, however, the 
Federal Government's role in 
water resources development 
must continue to be supportive, 
positive, and active. Federal ex- 
pertise in water resources is a 
national asset that cannot be 
replaced and that must not be 
overlooked. The successful op- 
eration of the Bureau of Rec- 
lamation’s program in the 17 
contiguous Western States has 








Many cities and towns get municipal and industrial wa 


Central Arizona Project. 


been vital not just to the people 
of those 17 states, but also to 
the economic health of the 
nation. By revitalizing the Bur- 
eau of Reclamation, restoring its 
traditional name, re-energizing 
the morale of its professional 
managers and engineers, and 
streamlining its planning pro- 
cess, the Reagan Administration 
has taken the steps needed to 


Grapes from California also benefit from 
Reclamation irrigation. 


afiede 


preserve an essential part of the 
federal role in water resources. 


Except for the nonreimbursable 
investment in facilities for flood 
control, recreation, salinity con- 
trol, and fish and wildlife, and 
the costs for planning, investi- 
gations, research, and admin- 
istration, all of the nation’s 
investment in Reclamation facili- 


from Reclamation. Tucson, Arizona, will receive water from the Bureau's 





ties, including operation and 

maintenance costs, is being re- 
paid to the Federal Treasury. Re- 
payment is in the form of user 
payments for irrigation water, 
sales of hydroelectric power, and 
proceeds from municipal and in- 
dustrial water. Repayments for hy- 
droelectric power and municipal 
and industrial water include in- 
terest on the federal investment. 








Under the 1982 Reclamation Re- 
form Act, interest will also be paid 
on part of the federal investment 
for irrigation. 


Since 1902, the West has been 
settled, jobs have been created 
and whole sectors of our na- 
tional economy have been 
strengthened because of the 
Reclamation program. Reclama- 
tion experience, expertise, tech- 
nology, and research have 
served as a guide in developing 





and implementing the American 
water resources infrastructure 
We need those qualities even 
more today as we take up the 
task of addressing and solving 
our present — and future — 
national water problems. 


On balance, there are solid rea- 
sons behind the Administration's 
optimism about avoiding a na- 
tional water crisis. The problem 
has been taken seriously by our 
national leaders. Its dimensions 
have been recognized as truly 
national in scope, not merely 
regional. Outdated laws govern- 
ing Reclamation have been mod- 
ernized. 


By announcing new starts for 
western water projects, Secre- 
tary Watt has roused the dor- 
mant Bureau of Reclamation 
and set it to the task of assuring 
a dependable water supply for 
the future. 


By adding flexibility to the proj- 
ect planning process, the 
Administration has cut through 
the overlapping layers of red 
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Reclamation reservoirs not only provide water 
also for recreation in the water-short West. 


aN aerate 
for agriculture, cit 
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Hydroelectric power generated at Reclamation dams, such as Hoover in Arizona- Nevada, provide energy and power revenues to heip pay for 
the construction costs of Reclamation projects. 


tape that have hampered badly 


needed development for so long. 


And by promoting the concept 
of state, local, and non-federal 
cost sharing, the Administration 
has set forth a realistic goal of 
partnership in future water de- 
velopment. 


So will a national water crisis be 
avoided? 


We have ample engineering de- 
sign and construction expertise 
available, but we do not have a 
total citizen commitment to wa- 
ter resources development. We 
do not have this commitment 
because we, who are in the 
water business, have failed to 
communicate to the general 
public the size and scope of the 
problem, and our total depend- 
ence on an adequate supply of 
quality water. 


There are two ways we can 
obtain the necessary citizen 
commitment. First, through a 
comprehensive educational pro- 
gram, which would result in the 
orderly development of this 





We can avoid a water 
crisis. The final decision 
rests with us 





finite resource. The second 
course is to simply stand by 
until water shortages ravage the 
socioeconomic fiber of the 
nation. The answer then would 
be expensive and environmen- 
tally unsound crash programs to 
provide temporary solutions 


Obviously, the first option is the 
course we must pursue. Once 
the American public under- 





stands the serious nature of this 
problem and the consequences 
we face if it is not solved, then 
we can expect the political lead- 
ership at the national, state, and 
local levels to respond with the 
authorization and the appropria- 
tions necessary to activate 
dynamic, innovative, and co- 
operative programs 


Will there be enough water to 
meet the new food and energy 
needs of the future? The jury is 
still out, but the jury is com- 
posed of every American citizen 
and the decision rests with 
them. If water development, 
management, and conservation 
become the concerns of every 
thinking American, we can avoid 
a water crisis. The final decision 
rests with us 
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Windy Gap.. 
The Past Meets The Present 


by Jeff L. Kenyon, Ph.D. 


The older man sat crosslegged 
in the sparse grass. Behind 
him, a mass of reddish rock 
breasted the grass and dirt that 
thinly covered the ridge. Sim- 
ilar outcroppings dotted the 
ridges and terraces that 
guarded the river far below. 


He briefly examined a piece of 
the reddish rock, turning it over 
in his hands. Striking it several 
times with another, smoother 
rock, he fractured off a 
lozenge-shaped piece and 
broke it in two. He worked 
rapidly, using a piece of antler 
to chip off very small pieces 
from the smaller half of the 
reddish rock. A roughly- 
rounded, sharp edge appeared. 
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John R. Norquist 


Jeff L. Kenyon, Ph.D., is the 
regional archeologist in the 
Lower Missouri Region, head- 
quartered in Denver, Colorado. 


Photography and maps by West- 
ern Cultural Resources Manage- 
ment, Boulder, Colorado. 





Suddenly he stopped, satisfied 
with his tool. And, standing up, 
he showered chips left from his 
work on the ground. He shiv- 
ered slightly as the cold wind 
hit his exposed back, and 
walked quickly to join the 
younger ones back from the 
hunt. Using the sharp edge of 
the shaped rock, he helped cut 
up the animal lying on the 
grass. The group would eat 
meat today. 


Six thousand years later, a man 
and woman walk methodically 
along the same ridge. They walk 
not in a straight line, but rather ina 
zigzag pattern. Between them are 
slender wooden stakes crowned 
with brightly colored tapes that 
flap in the stiff breeze. 


Occasionally one of them stops 
and closely examines a fragment 
of rock. Often the rocks are 
simply put back. But once in a 
while, one calls to the other, and 
they scrutinize the immediate 
area, examining rock fragments 
and taking notes. 


Without incident, the two pass 
the area where the man 6,000 
years ago had fashioned a cut- 
ting tool. The remains from his 
work have long since eroded 
into the depression below. 


The man 6,000 years dead has 
to be imagined, but the descrip- 
tion of what he did is based on 
sound archeological evidence. 
The man and woman examining 
the ground surface are real. 
They are archeologists. 


In the scene just described, they 
are searching for evidence of 
prehistoric peoples that have 
lived along the ridges and ter- 
races. The river below is the 
Colorado, and the ridges and 
terraces being searched lie on 
the north side of the river. By 
today’s political boundaries, that 
area is in Grand County, Colo- 
rado, just northwest of the town 
of Granby. 


The prehistoric man and his 
companions had gone to that 
particular place 6,000 years ago 
because it was summer. Plants 
that provided a major source of 
food for the group were grow- 
ing, and the group was hunting 
animals summering in the moun- 
tains. The ancient people were 
also there because of the red 
rock, a local variety of jasper, 
which they used for making 
tools they needed for harvesting 
and processing the plants, and 
for hunting and butchering the 
animals. These humans were 
there to get the things they 
needed to survive. 


The archeologists 6,000 years 
later were there because of the 
slender wooden stakes, which 
marked the route of a pipeline 
that is being constructed by the 
Municipal Subdistrict of the 
Northern Colorado Water Con- 
servancy District. The pipeline is 
part of the Windy Gap Project, 
which is designed to divert water 
from the Colorado River and 
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Each red pin-fiag marks the location of a 
stone tool or fragments. The distribution 
and types of toois are mapped. From this 
information, archeologists try to recon- 
struct what was done at the site, and what 
other information might lie below the 
surface. 


The blackened soil in the center is the remains of a 
prehistoric hearth. Charcoal from such sites is used to 
estimate the age of the archeological find by 
radiocarbon dating. 





transport it to Lake Granby. 
From Lake Granby, the water 
will be carried through the Con- 
tinental Divide and distributed 
on the eastern plains of Colo- 
rado. Distribution ofthe water 
from Lake Granby to the eastern 
plains is handled by the Bureau 
of Reclamation’s Colorado-Big 
Thompson Project. 


The Windy Gap Project is being 
built partly on private lands, and 
partly on lands administered by 
the Interior Department's Bur- 
eaus of Reclamation and Land 
Management, and the Agricul- 
ture Department's Forest Ser- 
vice. In addition, there is a water 
Carriage contract between the 
Municipal Subdistrict and the 
Bureau of Reclamation that 
allows the subdistrict to use the 
Colorado-Big Thompson water 
distribution system. 


Because federal iicenses and 
permits were involved in the 
pipeline project, federal cultural 
resource compliance require- 
ments had to be followed. To 
meet them, the subdistrict hired 
a private firm, Western Cultural 
Resources Management 
(WCRM), to conduct the neces- 
sary field surveys, lab work, and 
report preparation. 


Archeologists from WCRM con- 
ducted those field surveys, lo- 
cated numerous prehistoric 
sites, and wrote the reports. The 
many sites represented different 
time periods. Radiocarbon dat- 
ing of charcoal from hearths 
indicated that people had been 
in the area, on a fairly consistent 
basis, from 11,000 years ago to 
300 years ago. Stone tools and 
the fragments, called shatter, 
from making them were found 
scattered along the ridge line. 
Most of the sites dated from the 
Archaic period (7,500 to 1,800 
years ago). 


These sites seemed to confirm 
established theories about Ar- 
chaic people’s use of the moun- 
tains. That theory holds that 


Archaic peoples made seasonal 
use of the mountains, migrating 
upwards during the warmer 
months to gather plants and to 
hunt, and downwards during the 
older months to take refuge 
from the severe mountain win- 
ters. When shelter was required, 
they lashed together frameworks 
of bent sticks and covered them 
with brush. During the winter at 
lower elevations, they tended to 
stay in one place for longer 
periods of time. During the sum- 
mer in the mountains, they 
moved constantly to take advan- 
tage of the available food 
supplies. 


Excavation units or trenches at the Windy Gap site. 





They were simple nomads, did 
not have pottery or bows and 
arrows, and lived in very small 
family bands. During the sum- 
mer in the Windy Gap area, they 
made extensive use of the red 
rocks. The simplicity of their 
lives and the ravages of time 
have left little for the archeolo- 
gists of today to study. 


When Windy Gap pipeline con- 
struction was started, these two 
sites (5SGA680 and 5GA151) were 
monitored by archeologists to 
retrieve any information that 
might turn up while the ground 
was being disturbed during con- 
struction. 
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The two sites located during the 
Windy Gap Survey have altered 
portions of the seasonal theory 


During site monitoring, the ar- 
cheologists found evidence of 
stick and mud construction. 
Technically called wattle and 
daub, this type of construction is 
based on plastering a lattice 
work of sticks with wet mud or 
clay. When the mud/clay dries, 
the result is similar in basic 
concept to reinforced concrete, 
although much weaker. The 
framework of sticks provides 
foundation, shape, and tensile 
strength. 


The mud provides a covering 
and comprehensive strength 
Often grasses were mixed with 
the mud/clay before applying it 
to the stick framework. This 
would further enhance the flex- 
ibility and strength of the fin- 
ished structure. An analogy can 
be made from the plastered 
walls in older, present-day 
houses. The studs and lathing 
represent the sticks, and the 
plaster mixed with horse hair 
represents the mud/clay mixed 
with grasses. 


Wattle and daub was used ex- 
tensively in the southeastern and 
southwestern United States. It is 
commonly found on sites that 
are 1,500 years old. However, it 
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The reddish rock is a jasper core, a rock from which pieces have been removed. 
These pieces were fashioned into primitive tools. 


has been traditionally associated 
with sedentary people who lived 
in one place for long periods. 


The material found at 5GA680 
and 5GA151 was further north, 
and at a higher elevation than 
other sites found previously in 
Colorado. The findings were 
further complicated when radio- 
carbon dates on a number of 
samples indicated that the wattle 
and daub technique had been 
used in the Granby area be- 
tween 4,000 and 8,000 years 
ago. In addition, the specimens 
found were only fragments. The 
ravages of time and the tread of 
the heavy construction equip- 
ment had made it almost impos- 
sible to determine how the 
wattle and daub had been used. 


Through a unique combination 
of public and private entities, 
enough excavations were dug to 
try to solve the mystery of the 
wattle and daub. During the 
course of those excavations, the 
archeologists came to believe 
that much of the wattle and 
daub material lies outside the 
Windy Gap construction area. 
They hope future private and 
public funding will allow further 
excavations in those undisturbed 
areas, sO some of the mystery 
can be solved. 


The results to date have provid- 
ed the following conclusions: 


— first, the material is human- 
made. Initially, there was con- 
cern that the fragments could 
be the result of natural 
causes. The daub that has 
been preserved has a char- 
acteristic reddish color, not 
unlike that of a ceramic flow- 
er pot. The hypothesis is that 
fire periodically destroyed 
those structures that were on 
the site. Those portions of 
the daub that got hot enough 
turned brick-like. And the oxi- 
dation of iron compounds in 
the soil turned them a red- 
dish color. Many natural 
causes, including mineraliza- 
tion and forest fire patterns, 
were considered and me- 
thodically disproved. 


— second, the material was 
being used between 3,600 
and 7,500 years ago. 


— third, the wattle and daub, 
or the daub by itself, was 
used for a number of pur- 
poses. It appears to have 
been used for storage and/or 
living structures, as a lining 
for hearths and roasting pits, 
and for the construction of 
subsurface cache pits. 











This large mass of daub still contains 
portions of burned wooden cross beams. 
The scale in the photograph is 40 centi- 
meters long. The daub may be the roof of a 
structure that collapsed while burning, or it 
may be a portion of a side wail that fell. 


Larger daub fragments were plaster-casted 
in place and taken into the lab for more 
extensive study. Some of the red markings 
are readings of magnetic north as of 19862. 
Directional readings are needed because 
when the clay is heated above a certain 
temperature, the iron compounds lose 
magnetic alignment that could have been 
used to show the position the clay frag- 
ments were found in. As the clay cools, 
they realign themselves with the current 
magnetic field of the earth. Since magnetic 
north, fluctuates over time, this data can be 
used to determine age and/or to determine 
if the material cooled in place. 
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Topographic map showing Windy Gap project features and archeological survey areas. 
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The laser transit uses an infrared laser and 
a microprocessor to produce rapid, accu- 
rate mapping. The orange calculator-like 
instrument is a storage bank for mapped 
points. The data was used to produce a 
computer-plotted map of the site. 


The presence of such material 
raises questions concerning the 
technological abilities and life- 
style of the peoples who used it. 
If house structures were being 
built, does that indicate that the 
people were not constantly mov- 
ing during the summer months? 
Were there more people within 
an individual band than previ- 
ously suspected? Were the peo- 
ple not migrating with the 
seasons, but in fact wintering at 
the site? Was the climate radi- 
cally different from today’s? 


Archeology is frustrating in that 
conclusions to one set of ques- 
tions usually lead to another set 
of unanswered questions. 
Furthermore, sites like 5GA680 
and 5GA151 are extremely dif- 
ficult to interpret. This applies to 
technical interpretations by 
archeologists, as well as to the 
educational interpretation later 
offered to the public. Such sites 
are not usually interesting to the 
“man or woman on the street.” 
There are no standing ruins. 
There is no pottery. There are 
very few stone tools resembling 
anything but pieces of rock. 
Without visual aids, the public 
loses interest very quickly in 
such sites. 


Archeologists unintentionally 
add to this problem by using 
“professional jargon,” such as 
the technical terms for time- 
names to roughly divide prehis- 
toric peoples according to 


lifestyles. For example, the 
paleoindians (12,000 to 7,500 
years ago) were nomads, but 
they were able to hunt large 
game like mammoths that be- 
came extinct by the beginning 
of the Archaic period. The Ar- 
chaic period (when the Windy 
Gap sites were inhabited) was 
followed by the late prehistoric 
period. That period was charac- 
terized by an increase in group 
sizes (bands), the introduction 
of bows and arrows and pottery, 
and the practice of agriculture in 
some areas. 


There is a public perception that 
these periods represent isolated 
boxes of time, mutually exclu- 
sive of one another. The fact is 
they are interrelated. The life- 
style of people 10,000 years ago 
affected the builders of daub 
structures 6,000 years ago. 
They, in turn, affected the peo- 
ples that built pueblos in south- 
western Colorado 1,000 years 
ago. Furthermore, there is no 
one-way progression from no- 
madic life, to settled villages, to 
complex agricultural civiliza- 
tions, to industrialized society. 
The vanished cultures of the 
Anasazi and Mississipian peo- 
ples stand as mute testimony of 
that fact. Historical records of 
nineteenth-century Apache no- 
mads provide complementary 
testimony. 





Much work, other than excava- 
tion, remains to be done at the _ 
Windy Gap sites. Fossilized pol- 
len samples will provide a clear- 
er picture of the vegetation and 
the climate during the time of 
the daub-users. Statistical anal- 
ysis of Windy Gap’s reconstruct- 
ed plant community will provide 
estimates of the maximum 
number of people that the area 
could support. Specialized mag- 
netic surveys of undisturbed 
areas on either side of the 
pipeline will show the best loca- 
tions for future excavations. 


David Clarke, a British arche- 
ologist, in his book Analytical 
Archeology (1968), used an 
analogy to describe the prob- 
lems peculiar to those profes- 
sionals that sift the world’s soil 


for an understanding of the past. 


Clarke described the link be- 
tween prehistoric peoples and 
today’s archeologisi as a long 
black box of time. The peoples 
from the past deposit physical 
evidence of themselves in that 


The pinkish soil is how the daub appeared when first exposed by bulldozer cuts. 


box. Those materials move 
through that black box, and 
most are destroyed by the jour- 
ney. The archeologist, who is 
blindfolded by the passage of 
time, reaches into the box and 
pulls out some of the materials 


that have weathered the journey. 


From these minimal remains, he 
must then try to describe not 
only the physical world of those 
past peoples, but also the ways 
of their thoughts as individuals 
and as a group. 


Windy Gap’s sites 5GA680 and 
5GA151 are the ends of such 
black boxes of time. 
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The Columbia Basin Project... 


A Golden Anniversary 


by Stephen G. Wade 


July 16, 1933, was one of the 
most important dates in the ‘ 
history of the Pacific Northwest. 
That day marked the ceremonial 
start of Grand Coulee Dam, the 
key feature of the Columbia 
Basin Project in central Wash- 
ington State. 


Exactly 50 years later to the day, 
July 16, 1983, many of those 
who were in the forefront of the 
battle to authorize the Columbia 
Basin Project, or their descen- 
dants, will join many others who 
have been associated with the 
project or received its benefits 
over the years. All will join 
together to commemorate “The 
First 50 Years,” and to dedicate 
the newest project features ... 
the mammoth Third Powerplant 








Stephen G. Wade serves as the 
public affairs officer for the 
Pacific Northwest Region, head- 
quartered in Boise, Idaho. 


Photographers of historical 
shots are unknown. Aerial view 
of Grand Coulee Dam today is 
by Bert Holmes, Pacific North- 
west Region, Boise, Idaho. 





Construction goes on within the cofferdam 
area, 1938. 





In 1935 construction on Grand Coulee Dam included the cofferdam (top center), the 
workers’ camp (lower left), and the engineers’ town (middie right). Today, the camp and town 
are part of the city of Coulee Dam. 


and the new visitor facilities. The 
event has been titled “Water and 
Life — The First Fifty Years of 
the Columbia Basin Project.” 


Hundreds are expected to attend 
this historic event, and to partici- 
pate in the weekend's celebra- 
tion activities. In order to plan 
an event of this magnitude, the 
Bureau of Reclamation decided 
a planning committee would be 
needed, with members from the 
different facets of the Columbia 
Basin Project. Reclamation se- 
lected a committee of 10 individ- 
uals, representing the Bureau of 
Reclamation, the Bonneville 


Power Administration, the Spo- 
kane and Grand Coulee Dam 
area Chambers of Commerce, 
the project's three irrigation dis- 
tricts, the Columbia Basin Devel- 
opment League, and the Coiville 
Confederated Tribes. The chair- 
man is Hu Bionk, retired man- 
aging editor of the Wenatchee 
World newspaper, and the vice- 
chairman is Stephen G. Wade, 
regional public affairs officer for 
Reclamation’s Pacific Northwest 
Region. 
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A workman helps place steel, 1936. 
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President Ronald Reagan has 
been invited to be the main 
speaker by Washington Gover- 
nor John Spellman. The White 
House has the invitation under 
active consideration at this time, 
and the Planning Committee is 
very hopeful the President will 
accept. If he does accept, Presi- 
dent Reagan will be the third 
president to visit Grand Coulee 
Dam. President Franklin D. 
Roosevelt visited the dam in 
1934 and again in 1937; Presi- 
dent Harry S. Truman participa- 
ted in the original dedication 
ceremony for Grand Coulee 
Dam in 1950. Other invited 
guests include the Congres- 
sional delegations from Wash- 
ington, Oregon, and Idaho, and 
the governors from the Pacific 
Northwest States. 


The weekend activities will begin 
with the dedication ceremony 
and program itself. It is sched- 
uled for 11 a.m., Saturday, 

July 16, and will be held at the 
downstream end of the Third 
Powerplant. In addition to the 
speakers, the program also in- 
cludes a local singer who will do 
two Woody Guthrie songs, “The 
Grand Coulee Dam” and “Roll 
On, Columbia.” 


Immediately after the dedication, 
an outdoor “no host” picnic 
lunch has been arranged. A 
large “cafe” will be on the 
generator deck and the draft 
tube deck of the Third Power- 
plant, overlooking the Columbia 


The two-piece official logo issued by the 
Planning Committee symbolizes 50 years of 
accomplishment on the Columbia Basin 
Project. One emblem is divided into thirds, 
showing Grand Coulee Dam and Power- 
plant, irrigation, and recreation. The other 
emblem illustrates the Third Powerplant 
and wing dam with the American flag. 


River. The cost of the picnic- 
type meal will be $5 per person. 


The weekend open-house fea- 
tures the new self-guided tour of 
the dam, Third Powerplant, and 
surrounding area; colorful dan- 
ces by the Drum and Feather 
Club of the Colville Indian Tribe; 
a local art show; and other 
special attractions. 


At dusk, the famous colored 
lighting/spill program will take 
place. This program, set to 
music and special narration, fea- 
tures a huge bank of colored 
lights played on the water cas- 
cading down the higher-than- 
Niagara-Falls spillway of Grand 
Coulee Dam. The culmination of 
the July 16 activities will be a 
fireworks display from the 
spillway. 


Sunday, July 17, has been des- 
ignated “Old Timers’ Day.” While 
facilities at Grand Coulee Dam 
will remain open, special re- 
union activities will be held on 
and near B Street in the city of 
Grand Coulee, once the hub of 
activity in construction days, 
and in the city of Coulee Dam. 
One of the main attractions will 
be the presentations of a color- 
ful certificate, declaring that the 
bearer was one of those who 
helped build Grand Coulee 
Dam. Various old construction 
tools, historic photographs, and 
other memorabilia will be dis- 
played throughout the weekend, 
on or near the tour route. 
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A 
Grand Coulee Dam, 1936. 





Construction went on 24 hours a day, 1937. 
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Grand Coulee Dam and surrounding 
area today. 


Those who look at the record 
will note that actual work on the, 
irrigation distribution system did 
not get underway until May 8, 
1943, almost 10 years after the 
Grand Coulee Dam ground- 
breaking. But, July 16, 1933, is 
the date considered as the be- 
ginning of the entire Columbia 
Basin Project. 


The Columbia Basin Project 
extends from the north end of 
Franklin D. Roosevelt Lake, the 
reservoir behind Grand Coulee 
Dam, to Pasco — literally from 
the Canadian border to Oregon. 
In spite of the enormous area 
involved, the Columbia Basin 
Project is. only authorized to 
develop slightly over a million 
acres of irrigated cropland. It is 
now about half complete. 


As of September 30, 1982, 
$1,509,000,000 had been invest- 
ed on construction, including 
irrigation facilities to serve 
544,000 acres of irrigable land 
and Grand Coulee’s power- 
plants, which presently have a 
rated capacity of 6,494;000 kilo- 
watts. 


The major portion of the Colum- 


bia Basin Project's cost will be 
returned to the Federal Trea- 
sury. Costs allocated to power 
will be repaid with interest. 
Costs allocated to flood control, 
navigation, fish and wildlife, and 
other such items are nonre- 
imbursable. 





Power generated at Grand Cou- 
lee Dam is the largest source of 
revenue. Since the start of 
power production in 1941, when 
the first generators were rushed 
into service to help the allied 
war effort, hydroelectric power 
valued at about $1.5 billion has 
been produced. All electric 
energy in excess of project 
needs is delivered to the Bonne- 
ville Power Administration for 
resale. In return, the Columbia 
Basin Project to date has been 
credited with over $380 million. 
Revenues produced by all fed- 
eral Columbia River powerplants 
go into the Columbia River Ba- 
sin Account. These funds are 
used to repay the costs of 
constructing federally built 
power and transmission facilities 
and irrigation projects through- 
out the Northwest, according to 
the repayment schedule estab- 
lished for each feature. 


In 1981, Grand Coulee’s power- 
plants set a new hydroelectric 
power generation record of 
almost 22.8 billion kilowatt- 
hours. 


The Columbia Basin Project 
farmers raise over 70 different 
agricultural products. Almost 
$3.3 billion in gross crop values 
has been returned to Washing- 
ton State and the nation since 
1948, when irrigation service 
began. The gross crop value in 
1981 alone was $286.4 million. 
Flood control benefits since 
1950 total about $161.7 million. 






The huge Columbia Basin Proj- 
ect was made possible by the 
support of local communities, 
the State of Washington, and the 
Federal Government, and con- 
tinues to receive that support. 


Washington State has long been 
an active supporter of the Co- 
lumbia Basin Project. In 1913, 
the State appropriated $10,000, 
matched by the Department of 
the Interior, for a report on the 
feasibility of irrigating the area 
now within the Columbia Basin 
Project. Washington State has 
shown active support of the 
project throughout the years 
with additional appropriations 
and other legislation. Through a 
cost-sharing program, the State 
of Washington made available 
$15 million as “front-end” money 
for construction of Bacon 
Siphon and Tunnel No. 2, part 
of the main conveyance faciti- 
ties, to help assure completion 
of the second half of the Colum- 
bia Basin Project. 


For 50 years, these joint efforts 
have benefited not only the 
users Of irrigation, municipal, 
and industrial water and the 
consumers of hydroelectric 
power, but the nation as a 
whole. 
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Life on The 


Columbia Basin Project: 
Jake Weber's Story 


by Carol Prochaska 


The Columbia Basin Project has 


been a part of Jake Weber's life . 


in one way or another for as 
long as he can remember. 


When he was two years old, 
Jake moved with his family to a 
homestead in the Quincy Valley 
in the northwest corner of the 
area that was to become the 
Columbia Basin Project. The 
family was one of the first to 
arrive, and his dad was the first 
settler to put a plow to their 
160-acre homestead. 








Carol Prochaska is the public 
affairs officer for the Columbia 
Basin Project, in Ephrata, Wash- 
ington. 


Photography by Glade Walker, 
regional photographer Pacific 
Northwest Region, Boise, Idaho; 
J.D. Roderick, E.E. Hertzog. 
Photographers of historical shots 
are unknown. 





The year was 1901. But before 
many years had passed, all of 
the land in the valley had been 
homesteaded. “People were liv- 
ing just about everywhere,” Jake 
recalls. “A few years later, how- 
ever, the winds came and a dry 
cycle hit us. Dust started blow- 
ing and it really began turning 
back into a desert.” Before long, 
all except the most persistent 
pioneers packed up their be- 
longings and moved to a more 
hospitable climate. 


Those who stayed began to 
think avout irrigation, according 
to Jake. In 1913, the Quincy 
Valley Irrigation District covering 
400,000 acres, was formed. Dur- 
ing the next few years, several 
schemes were put forth. None of 
these plans were ever realized 
because of the many problems, 
not the least of which was the 
expense. 


At the same time, others in the 
basin area were prodding both 
state and federal officials to find 
a way to bring water to the land. 
Rufus Woods, Gale Matthews, 
Billy Clapp, Jim O'Sullivan, and 
others worked long and hard 

to get the project underway. 
Finally, studies by the Corps of 
Engineers became the basis for 
a plan accepted as the most 
feasible. The plan proposed a 


dam which would block the 
Columbia River about 90 miles 
southwest of Spokane. This 
large dam would store water in 
its reservoir for use in a complex 
system of canals to irrigate a 
million acres in the Columbia 
River's Big Bend country. 


The study was completed in 
1920. But, it was not until 1933 
that the dream began to become 
a reality. Grand Coulee Dam 
was included as part of the 
government program to assist 
the nation’s unemployed during 
the Great Depression by spon- 
soring public works construc- 
tion. 


In the meantime, Jake, his three 
brothers, and a sister completed 
their studies at Washington 
State College. For two years 
after graduation, Jake worked in 
Wenatchee in the insurance 
business. Then in 1930, he and a 
younger brother, David, bought 
a farm from their father and 
began the occupation that Jake 
still follows to this day. 











~l = 
a 


— a 


During the 1930's, when it came 
time for the landowners to band 
together to contract with the 
Bureau of Reclamation for irriga- 
tion service, Jake was one of the 
- me * leaders in phasing out the old 
Between 1900 and 1910, homesteaders struggled with the land to support their families. Quincy Irrigation District and 
SS ae SS aaa am. establishing the present Quincy- 
Columbia Basin Irrigation Dis- 
trict. The Quincy District is one 
of three irrigation districts 
served by the Columbia Basin 
Project today. 


Before the three separate dis- 
tricts were formed, an attempt 
was made to set up one district 
that wouid represent the water 
users in the entire project area. 
However, according to Jake, the 
Quincy people insisted that their 
district retain its identity. Before 
agreeing to any changes, they 
required that the new district be 
named Quincy, and that the 
headquarters be located in the 
town of Quincy. This was not 

, acceptable to people in other 

. “ >tacp°.~—sCParts of the project area. 
Throughout most of the 1,300-mile-long journey to the ocean, the Columbia River flows at 


the bottom of deep canyons. Here, where Grand Coulee Dam would someday be built, the 
canyon is about a mile wide and 300 feet deep. 





On February 18, 1939, landowners from 
across Washington State came to the 
Conrad Weber home to cast an overwhelm- 
ing vote approving the formation of the 
Quincy-Columbia Basin Irrigation District. 








Construction of Grand Coulee’s pumping 
plant was well underway in 1950. The 
pumps were used to fill Banks Lake, the 
project's equalizing reservoir, for the 

first time. 
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During the late 1940's and early 1950's, 
most of the major irrigation structures were 
built. Here the 14'2-foot-diameter Weber 
Siphon is being constructed near Moses 
Lake, 1951. 


32 


In the end, three districts were 
chartered — the Quincy-Colum- 
bia Basin Irrigation District, the 
East Columbia Basin Irrigation 
District, and the South Columbia 
Basin Irrigation District. Jake 
was the last president of the old 
Quincy Irrigation District, and 
became one of the first directors 
of the new district. It was Jake 
who signed the first repayment 
contract between the district and 
the Bureau of Reclamation. 


Grand Coulee Dam was com- 
pleted in 1941. It was not until 
after World War II that work got 
underway on the irrigation sys- 
tem. Between 1945 and 1952, 
the Grand Coulee pumping 
plant, the Main Canal, the north 
and south dams, Banks Lake, 
the Potholes Reservoir, and sev- 
eral hundred miles of canals and 
laterals were constructed. 


With completion of the pumping 
plant and Main Canal, construc- 
tion spread south across the 
dusty arid land. Workmen 
moved with the ditches into 
small towns that were barely 
managing to stay alive. Once the 
water began to flow, these 
towns (and some new ones) 
grew and prospered — stimu- 
lated by new businesses provid- 
ing materials and services for 
the growing populations. 


The new irrigation system in 
1952 made water available for 
the first time to 65,000 acres in 











Recreational activities on the three major 
reservoirs, more than a hundred seep lakes, 
and numerous waterways attract millions 
each year. 


Game-bird hunters enjoy marked success 


now that water and agriculture have 
enhanced the habitat. 
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The West Canal serves about 220,000 acres 
in the Quincy-Columbia Basin Irrigation 
District. It is one of three major project 
distribution channels. 





Towns like Quincy experienced rapid 
growth as the Columbia Basin Project 
brought irrigation to farms, as shown in the 
before-and-after photos above and at right. 


The gross value of the nearly 70 different 
crops raised in 1981 totalled more than 
$286 million. Alfalfa hay, potatoes, and 
apples were the largest crops. In recent 
years, the Columbia Basin has become a 
major seed crop producer as well. 








the Quincy and East Columbia 
Basin Irrigation Districts. It was 
four years more before the 
South District received water, 
pumped directly from the Co- 
lumbia River near Pasco for 
5,000 acres. Since then, facilities 
to serve another half-million 
acres of land have been con- 
structed. Today, the irrigation 
system includes more than 2,000 
miles of canals and laterals, 200 
relift pumping plants, 35 si- 
phons, 1,200 miles of open 
wasteways, and 2,200 miles of 
buried pipe drains. 


During the past three decades, 
crops with a total gross value of 
nearly $3 billion have been pro- 
duced. Other benefits include 
extensive water-oriented recrea- 
tional areas, and greatly in- 
creased and improved wildlife 
habitat. 


The same water that flows 
through the canals on its way to 
the farms is also used for hydro- 
electric power production. 


Under a program initiated a few 
years ago, the three irrigation 
districts are constructing small, 
lowhead hydroelectric power 
facilities at several sites along 
the canals of the Columbia 
Basin Project. The first of these 
plants began operation last year 
and four more are under con- 
struction. The generating capa- 
city of the plants already 
constructed, under construction, 
and planned for development 
totals 143 megawatts. 


Jake Weber is a man whose life 
has been interwoven with the 
development of the Columbia 
Basin Project. Asked his re- 
action to the events and de- 
velopments over the past 50 
years, he said, “As | see it, a lot 
of good has come to a lot of 
people as a result of the Colum- 
bia Basin Project. | am glad that 
| was in the right place at the 
right time.” 





The Russell D. Smith lowhead hydro- 
electric powerplant, built on the Potholes 
Canal by the South Irrigation District. 
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Buttalo Bill Dam 


A Modern Pioneer Effort 


by Rod Ottenbreit 





35am 
: 


me the Shoshone Irrigation Project a 








Rod Ottenbreit serves as the 
public affairs officer in the Up- 
per Missouri Region, headquar- 
tered in Billings, Montana. 


Historical photography by W.J. 
Lubken, V.W. Russell, A.C. Dow- 
ney. Modern photography by 
Lyle C. Axthelm, Upper Missouri 
Region, Billings, Montana. 





Buffalo Bill Dam today, with the old 
powerplant 300 feet downstream. 
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fter completion of Buffalo Bill Dam, 1910. 


In the early 1900's, while the 
East industrialized, the western 
United States remained wild and 
sparsely settled. Wyoming even 
today is noted for its wide-open 
spaces. 


Construction on Shoshone Dam 
(today known as Buffalo Bill 
Dam) was started in 1904. It was 
and remains today the key fea- 
ture of the Shoshone Project. 
Located in the upper northwest- 
ern quadrant of Wyoming, it was 
an engineering triumph in an 
untamed land. 


The problems which confronted 
Reclamation Service engineers 
before and during construction 
of Shoshone Dam were not 
limited to academic disciplines 
like design and building tech- 
niques. Those early engineers 
also had to conquer natural 


forces in a raw land where 
extremes are the rule, rather 
than the exception. Recruiting 
and training workers, and order- 
ing and transporting supplies to 
the construction site presented 
obstacles which at times were 
almost insurmountable, as the 
following account illustrates. 


William F. “Buffalo Bill” Cody is 
world famous for his skill and 
heroism as a hunter and scout 
on the Western frontier. Less 
well known are his efforts to use 
irrigation to convert thousands 
of acres of Wyoming sagebrush, 
cactus, and anthills into an agri- 
cultural paradise. 
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Buffalo Bill's dream was to divert 
water from the Shoshone River 
to irrigate about 60,000 acres 
near what today is Cody, Wyo- 
ming. In the spring of 1899, he 
and a business associate ac- 
quired a permit from the State of 
Wyoming to claim water from 
the river for irrigation. Permit in 
hand, Cody and his partner 
began constructing a canal on 
the south side of the Shoshone 
River. 


Buffalo Bill tried to persuade the 
public to invest in his ambitious 
scheme. But after four years of 
trying, his efforts failed. He was 
forced to relinquish his water 
rights to the irrigation project. 
However, his belief that water 
would make the desert bloom 
never wavered. In 1903 Cody 
supported the Wyoming State 
Board of Commissioners’ 
request that the Interior Depart- 
ment’s new Reclamation Service 
complete the venture. 


Colonel .Cody’s plan for devel- 
oping an irrigation project did 
not include a dam and storage 
reservoir. Reclamation engineers 
recommended construction of a 
dam on the Shoshone River to 
obtain maximum benefits from 
the river's flow. The result of 
that recommendation was Sho- 
shone Dam and an irrigation 
project encompassing more than 
100,000 acres. 


Buffalo Bill damsite, looking downstream, 1904. 


The Shoshone Project was au- 
thorized by Congress as a Rec- 
lamation project on February 10, 
1904. Work began several 
months later on an access road 
to the damsite — a major under- 
taking, since the road had to be 
cut through sheer granite cliffs. 
Construction bids for the dam 
itself were opened in Billings, 
Montana, on September 5, 1905. 
Prendergast and Clarkson of 
Chicago was awarded the con- 
tract on a bid of $515,000. In 
October the contractor arrived at 
the damsite and began establish- 
ing the construction camp. Ex- 
cavation of the outlet tunnel and 
construction of a diversion dam 
and flume to re-route the river 
began in November. 


From the beginning, it was ap- 
parent that Prendergast and 
Clarkson were going to have 
serious problems. Underequip- 
ped and underfinanced, the 
company was unable to main- 
tain the construction schedules 
Outlined in the contract. Con- 
tributing to construction prob- 
lems were the cramped space 
for operations in the narrow 
gorge, the great depth to a 
bedrock foundation, and the 





widely fluctuating volume of 
water in the Shoshone River. 
These conditions made con- 
struction difficult, hazardous, 
and expensive. Before the dam 
was completed, seven men 
would die and two contractors 
would go bankrupt. 

The beginning of 1906 saw work 
progressing reasonably well on 
the outlet tunnel and diversion 
works. But on March 1, severe 
winter weather set in. For the 
next three weeks, the tempera- 
ture seldom rose above zero. 
The prolonged cold and snow 
slowed progress to a snail's 
pace. 


The outiet tunnel was “holed 
through” on March 19, and the 
gap in the diversion dam was 
closed on March 30. For the first 
time Shoshone River water pass- 
ed through the flume. From that 
time on, it became a race be- 
tween the contractor and the 
river, the contractor trying to 
complete the temporary diver- 
sion dam before the spring run- 
off turned the river into a raging 
torrent. 


The diversion dam was comple- 
ted on April 17, 1906, and the 
contractor had won... or so it 
seemed. However, the contrac- 
tor's negligence soon became 
apparent when water pressure 
beneath the flume caused it to 
lift and, ultimately, to fail. 


Less than a month later, one of 
the worst May floods on record 
swept through the narrow 
canyon wreaking havoc with the 
construction site. On June 13, 
1906, the worst flood of the 
summer, destroyed the flume 
and caused severe damage to 
the apron wall below the diver- 
sion dam. 


From then on, it was apparent 
Prendergast and Clarkson would 
not complete the job. The con- 
tract was suspended August 11, 
1906. 


A new contractor, U.S. Fidelity 
and Guaranty Company of 
Denver, began excavating loose 
rock in the river channel on 
October 1. According to Super- 
vising Engineer H. N. Savage, 
these efforts were “weak and 
ineffectual.” Construction activi- 
ties at the damsite continued 
throughout the fall and, with the 
onset of cold weather, efforts to 
rebuild the flume were again 
hampered. 
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Contractor's camp at Buffalo Bill damsite, 1907. 


Cody, Wyoming, 1904. 


However, overall management at 
the construction site improved 
throughout the spring and 
summer of 1907, and good prog- 
ress was made. A rock-crushing 
plant was put into operation and 
a cableway installed. The 
“spiderline” cableway suspended 
workers over the damsite during 
various stages of construction. 
The cableway was so useful 
during the construction period 
that it was used for inspection 
and maintenance even after the 
dam was completed. The rock- 
crushing plant was also a key 
element, since sand and gravel 
aggregate was not available in 
the area and crushed rock ag- 
gregate had to be made from 
granite quarried nearby. 





Misfortune once again dealt a 
crippling blow. On July 4, 1907, 
the worst flood on record 
(14,000 cubic feet per second) 
swept through the canyon, 
severely damaging the diversion 
dam. It was a major setback for 
U.S. Fidelity and Guaranty Com- 
pany. It meant that foundation 
work in the gorge, which was 
scheduled to begin in August, 
would have to be postponed 
until winter, after expensive re- 
construction of the diversion 
dam was completed. By then, 
discussions were held concern- 
ing the advisability of sus- 
pending the contract 














Buffalo Bill damsite looking upstream, 
1907. 


Work began in earnest on the 
deep foundation pit for the dam 
during the winter of 1907-08. 
Early in November, however, the 
contractor experienced the first 
of several labor disputes, with 
nearly 300 men working at the 
damsite. Laborers sensing that 
time was crucial, seized the 
opportunity to obtain above- 
market wages and went on 
strike, demanding $3 an hour. 
U.S. Fidelity and Guaranty was 
compelled to give in to the 
strikers’ demands and, by so 
doing, fixed a standard of wages 
for the Shoshone Project that 
was about 20 percent higher 
than any in that part of the 
country. Subsequently, the con- 
tractor had difficulty meeting the 
payroll. 





Buffalo Bill damsite, showing 100-foot 
riveted steel bridge, 1908. 


By the end of February 1908, 
workers reached bedrock at the 
bottom of the foundation pit of 
the dam. Further excavation was 
suspended until a steel bridge, 
needed to support a mixing 
plant, could be constructed. The 
delay lasted until mid-March and 
the construction force dwindled 
to 127 men. 


March 1908 was a significant 
month in the construction of 
Shoshone Dam. Grant Smith 
and Company and Locher ar- 
rived at the damsite for contract 
negotiations with U.S. Fidelity 
and Guaranty Company. By 
mid-month Grant Smith and 
Company and Locher had 
become the third and final con- 
tractor to accept the challenge 
of building the world’s highest 
concrete dam. 





Right abutment of dam, just above bedrock 
showing “pot-hole” indentations, 1908. 


The first six weeks under new 
management were strenuous. 
Workers completed the concrete 
mixer bridge and installed the 
mixers. Excavation of the foun- 
dation pit was completed, and 
the first concrete for the base 

of the dam was poured on 
March 30. 


For the first time jn three years, 
steady progress was being made 
on the dam. The contractor was 
effectively directing the work- 
force. But nature still had some 
cruel tricks to play. At midnight 
on April 11, the first flood of the 
season overtopped the flume 
and flooded the dam work area, 
bringing to a halt further place- 
ment of concrete. The runoff 
subsided near the end of April. 
After pumping out the founda- 
tion pit, the contractor resumed 
construction. 


But not for long. Three days 
later the Shoshone River rose, 
again flooding the damsite. 
Grant Smith and Company had 
to pump out and excavate the 
foundation pit a second time. 


During the summer of 1908, 
further improvements were 
made to the rock-crushing plant. 
Construction began on two 80- 
foot-high boom-derricks on each 
abutment cliff. The derricks 
would control all work on the 
dam to its full height of 328 feet. 
Quarries were opened to obtain 
“plumrock” for embedding in the 
concrete of the dam. About 25 
percent of the total masonry of 
the dam consists of clean pieces 
of granite weighing from 25 to 
200 pounds. 


Early in the fall of 1908, laborers 
were working around the clock 
to reexcavate the foundation pit. 
At the same time, work was 
progressing on the spiilway tun- 
nel. On September 25, in a 
driving snowstorm construction 
on Shoshone Dam resumed in 
the big central “pot-hole” under 
the middle of the structure. 


During the first three days of 
concrete placement, Grant 
Smith and Company attempted 
to use three 8-hour shifts, but 
continual equipment break- 
downs made the plan 
impractical. 


Frigid weather came to northern 
Wyoming by the end of Novem- 
ber 1908, forcing a halt in con- 
crete placement. It was 
impossible to keep the frost out 
of the fresh cement. The con- 
tractor had made no provision 
for placing concrete under 
cover, and supplies of crushed 


gravel and sand were exhausted. 


Construction was stopped until 
the following spring. 





“Spiderline” cableway suspended workers 
over the damsite, 1908. 
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The last bucket of concrete was placed at 
11:00 a.m., January 15, 1910. 
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In 1908 the dam stood 15 feet above the riverbed. 
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The March-April 1909 construc- 


tion period was devoted to rais- _ 


ing the dam to sufficient height 
to protect the downstream con- 
crete mixing plant and bridge 
from floods. It was also decided 
to build a diversion pier on the 
downstream face of the dam to 
divide floodwaters in case the 
dam was ever topped. 


On July 3 floodwaters in the 
Shoshone River reached 17,000 
cubic feet per second, the worst 
on record. The flood lasted all 
sumer and topped the dam by 
more than 17 feet. Engineers at 
the site noted with interest that 
the overtopping produced no 
adverse effects on the dam. 


By mid-July 1909, the work 
force had reassembled for what 
was to be the final season of 
construction. As the flow in the 
river gradually subsided, the 
concrete-mixing plant was re- 
built on the bridge. By Septem- 
ber concrete was once again 
being placed in the dam. 

Labor problems once again 
threatened to curtail operations. 
However, Grant Smith and 
Company took a decisive stand 
by replacing the striking workers 
with men from the granite 
quarries. 


That was the first of several 
labor disputes that occurred dur- 
ing the final phase of construc- 
tion. The labor market was tight 
at that time; it was difficult to 
get men and hold them at the 
site. At one point, Grant Smith 
and Company employed up to 
four “man catchers,” whose job 
was to recruit men from all parts 
of the country, pay their railroad 
fare to Wyoming, and escort 
them to the damsite in groups of 
10 to 80. Such measures kept 
the labor force at about 450 
men. 


By the end of October 1909, 
14,000 cubic yards of concrete 
had been placed. But December 
1909 and January 1910, the final 
months of construction, proved 
to be as difficult as the previous 
five years. December was distin- 
guished by record cold, which 
forced suspension of work. By 
the end of December, about 700 
cubic yards of concrete re- 
mained to be placed. 


On December 21 the dam 
reached a height of 298 feet and 
became the highest concrete 
dam in the world at that time, 
surpassing the 297-foot-high 
Croton Dam in New York. 


As the frigid weather continued 
into January 1910, a decision 
was made to completely enclose 
the concrete work in a canvas- 
and-board covering. The protec- 
tive covering enabled workers to 
pour the top layer as well as the 
thin parapet wall. With steam 
pipes inside the enclosure pro- 
viding some warmth, the tem- 
perature was maintained at a 
relatively comfortable level. 


The last bucket of concrete was 
placed at 11 a.m. on January 15, 


- 1910. The mortar finish on top 


of the dam was completed by 

2 a.m. on January 16. Shoshone 
Dam was topped off at 325 feet 
in height. 











By 1922 a powerplant about 300 
feet downstream from the dam 
was put into operation. The last 
generator was added in 1931. 
Hydroelectric power was pro- 
duced at Shoshone Dam power- 
plant until it was closed in 1979 
because it had become outdated 
and badly in need of moderniza- 
tion. 


Shoshone Dam was renamed 
Buffalo Bill Dam in 1946, in 
honor of the famous frontiers- 
man and his early efforts to 
develop irrigation in Wyoming's 
Bighorn Basin. The American 
Society of Civil Engineers nam- 
ed Buffalo Bill Dam a Civil 
Engineering Landmark in 1973. 
The dam is also on the National 
Register of Historic Places. 


Buffalo Bill Dam looks almost 
the same now as it did that 
frigid January morning 73 years 
ago when the last bucket of 
concrete was placed. But that 
will soon change. 
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Construction progresses on the dam, 1909. 
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This year the Bureau of Recla- 
mation, in cooperation with the 
State of Wyoming, will start 
work to raise the dam 25 feet to 
a total height of 350 feet. In 
addition, the obsolete and aban- 
doned Shoshone Powerplant will 
be replaced with a larger, mod- 
ern structure. The dam spillway 
will be enlarged and gated. 


Total cost of the Buffalo Bill 
Dam modification project is 
about $109 million. Under a new 
and unique cos{-sharing agree- 
ment, the State of Wyoming will 
contribute $47 million of the 
cost of this modification, with 
the Federal Government making 
up the remainder. 


The modification project is 
scheduled to be completed in 
1988. And Buffalo Bill Dam will 
again be a pioneer in a new 
program ... Federal-State cost- 
sharing. 


Artist's conception of how Buftalo Bill Dam 
will look after the modifications are com- 
pleted. The crest will be raised 25 feet; a 
visitor center will be added on the north 
abutment; new penstocks will be added at 
the base of the dam; and the spillway will 
be enlarged. 
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“Hydropower... 
Water At Work” 
Now Available 


Wood-burning stoves, econo- 
mizing, and hydroelectric power - 
... what do they have in 

common? 


They are all coming back into 
style! 


Hydroelectric power once pro- 
vided almost half of the nation’s 
electricity. It helped fuel Ameri- 
ca’s developing industries and 
expanding western home front. 
Then, in the last few decades, 
burning low-cost fossil fuels to 
generate electricity became pop- 
ular. That picture has changed 
drastically, bringing hydroelec- 
tricity squarely back into Ameri- 
ca’s energy picture again. 


Hydroelectric power — hydro- 
power, for short — is water at 
work. It is a nonpolluting, renew- 
able source of energy generated 
by the force of water falling 
through turbines. 


No natural resources are used 
up in its production, and nature 
replenishes the earth's supply 
through the hydrologic cycle. 





Photography by John R. 
Norquist, Engineering and 
Research Center, 

Denver, Colorado. 
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To learn more about what hy- 
dropower is, and how it is used 
in our growing world, see 
Hydropower — Water At Work. 
This colorful, well-illustrated 
booklet covers the past, present, 
and future of hydropower. It 
explains why hydropower is an 
attractive addition to other 
energy forms. 


For your copy, please write to: 


Bureau of Reclamation 
Attention: Code D-922 
PO Box 25007 

Denver Federal Center 
Denver, CO 80225-0007 











HYOROPOWER FROM PAST TO PRESENT 
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As the Nation's principal conser- 
vation agency. the Department 
of the Interior has responsibility 


for most of our nationally owned 
public lands anc natura! re- 
sources. This includes fostering 


the wisest use of our land and 
water resources, protecting our 
fish and wildlife. preserving the 
environmental and cultural val- 
ues of our national parks and 
historical places. and providing 
for the enjoyment of life through 
outdoor recreatior 


The Department assesses Our 
energy and mineral resources 
and works to assure that their 
development is in the best inter- 
ests of all our people. The 
Department also has a major 
responsibility for American In- 
dian reservation communities 
and for people who live in Island 
Territories under U.S. adminis- 
tration 





“United States Department of the |: 
Bureau of Reclamation. Code D- 14 
PO Box 25007, Denver Federal C. 
Denver, CO 60225-0007 
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